Factors regulating the expression of acetylcholinesterase-containing neurons in striatal cultures: effects of chemical depolarization.
The influence of chemical depolarization on the survival and differentiation of acetylcholinesterase (AChE)-containing neurons was examined in primary rat striatal cultures, maintained in different types of media (serum-free and serum-supplemented) and substrate (poly-ornithine and astrocyte monolayer). Chronic application of 5 microM veratridine resulted in a significant loss of neurites by AChE-positive cells, while a higher concentration (20 microM) reduced the number of stained cell bodies. These effects appeared to be selective with regard to AChE-positive cells, as indicated by morphological observations of the cells in the treated cultures and receptor binding measurements. Similarly, elevation of extracellular KCl levels (20-60 mM) produced a dose-dependent neurite loss by AChE-containing cells. Blockers of voltage-sensitive Ca2+ channels--verapamil (1 microM) and nifedipine (1 microM)--did not affect the veratridine-induced neurite loss, while tetrodotoxin (0.1 microM) had a partial effect. When cultures treated with 5 microM veratridine were allowed to recuperate for several days, the number of AChE-positive cells possessing neurites returned close to control values, thus indicating the reversibility of the effect of chemical depolarization. The possibility that chronic neuronal depolarization in the striatum might play a role in regulation of the neuronal processes outgrowth by AChE-containing cells is discussed.